Alveolar macrophage-derived cytokines induce monocyte chemoattractant protein-1 expression from human pulmonary type II-like epithelial cells.
Many acute and chronic lung diseases are characterized by the presence of increased numbers of activated macrophages. These macrophages are derived predominantly from newly recruited peripheral blood monocytes and may play a role in the amplification and perpetuation of an initial lung insult. The process of inflammatory cell recruitment is poorly understood, although the expression of inflammatory cell-specific chemoattractants and subsequent generation of chemotactic gradients is likely involved. Although immune cells such as macrophages and lymphocytes are known to generate several inflammatory cell chemoattractants, parenchymal cells can also synthesize and secrete a number of bioactive factors. We now demonstrate the generation of significant monocyte chemotactic activity from tumor necrosis factor (TNF)-alpha and interleukin (IL)-1 beta-treated pulmonary type II-like epithelial cells (A549). The predominant inducible monocyte chemotaxin had an estimated molecular mass of approximately 14-15 kDa and was neutralized by specific antibody to human monocyte chemotactic protein-1 (MCP-1). Induction of activity was accompanied by increases in steady-state mRNA level for MCP-1. These data are consistent with the induction of MCP-1 expression from A549 cells by TNF and IL-1. MCP-1 production from A549 cells could be induced by lipopolysaccharide (LPS)-stimulated alveolar macrophage (AM)-conditioned media, but not by LPS alone. The inducing activity in AM-conditioned media was neutralized with specific antibodies to IL-1 beta, but not TNF-alpha. Our findings suggest that the alveolar epithelium can participate in inflammatory cell recruitment via the production of MCP-1 and that cytokine networking between contiguous alveolar macrophages and the pulmonary epithelium may be essential for parenchymal cell MCP-1 expression.